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PERCEIVED FITNESS AND EXERCISE INTENSITY CAN
PREDICT EXERCISE ENJOYMENT
Thomas G. Plante, Marily Oppezzo, Brendan Tran,
and L. Aislinn Diaz
Santa Clara University, CA, US

ABSTRACT
The goal of the study was to investigate the potential interplay of environmental,
physiological, and psychological factors with exercise enjoyment. Eighty female
undergraduate students at a private, West Coast university participated in the study.
Participants were randomly assigned to one of three experimental conditions: control (C),
in which the participant exercised alone; talking (T), in which the participant exercised
with two confederates who provided “small talk” conversation; and no talking (NT), in
which the participant was told she/he had been randomly selected not to wear headphones
while the two confederates would wear them. Although experimental group assignment
was unrelated to exercise enjoyment, we found that perceived fitness and average speed
predicted 27.6% of the variance in exercise session enjoyment and that perceived fitness
significantly predicted enjoyment as did mean speed. Neither condition nor perceived
exertion were significant predictors of enjoyment. Because exercise enjoyment is a
predictor of exercise program adherence, perceived fitness and actual effort during an
exercise session should be further explored.
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INTRODUCTION
Physical exercise yields a myriad of psychological benefits. It has been associated with a
number of positive effects including mood enhancement [1], improved self-evaluation [2],
improved visual-spatial memory and increased positive affect [3], and increased creativity
[4]. Though the impressive benefits of exercise are well-established, about 80% of Americans
over the age of 18 do not meet the Physical Activity Guidelines set by the Center for Disease
Control [5].
While there are many reasons why people are not exercising as much as they should,
researchers have found that enjoyment of exercise is a strong predictor of exercise program
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adherence [6]. Enjoyment facilitates continued involvement in the exercise activity,
countering stress and promoting positive psychological health [6]. The mechanisms linking
enjoyment and exercise adherence are likely a diverse confluence of environmental,
physiological, and psychological factors [7]. Enjoyment factors such as the music used in the
exercise environment, satisfaction with the exercise instructor, and salience of exercise role
are shown to be important factors in determining adherence to exercise [8].
Environmental factors can influence the enjoyment one derives from an exercise session.
Variations such as location, decor, and social composition can all moderate the subjective
experience of exercise. For example, exercising with other people has been shown to increase
enjoyment of exercise [9, 10]. In one study, engaging in social exercise, defined as merely
completing an exercise workout in the presence of another doing the same activity,
augmented the stress-reducing benefits of exercise by increasing calmness when compared
with exercising alone [9]. In the same study, social exercise also resulted in a higher degree of
tiredness than when exercising alone. Another study also found that environments that have
peers who place emphasis on cooperation, effort, and personal involvement increases their
self-determination and enjoyment during exercise [11].
Physiological factors, such as actual effort or intensity of an exercise session, may also
influence exercise enjoyment, though the research on this shows mixed results. One
hypothesized the relationship between physiological factors and exercise enjoyment as an
inverted-U curve [1, 12], where minimal or excessive exercise does not produce any effect,
only moderate amounts of exercise can produce results. However, Ekkekakis and Petruzzello
[13] found a paucity of empirical evidence for this assumption. On the other hand, Reed and
Ones [14] meta-analysis found that acute aerobic exercise increased positive feelings for low
to moderate exercise doses only. Another study found that fit individuals who select their own
exercise intensity will have more psychosocial affect and exercise enjoyment compared to fit
individuals who do not select their own regimen [15].
Psychological factors also play a role in exercise enjoyment. While related to actual
effort, perceived physical effort is separable. For example, a meta-analysis by Doherty and
Smith [16] showed that caffeine reduces perceived exertion, but improves exercise
performance. A study of 187 college females found that conscientious individuals experience
enjoyment during exercise because they know better adapting coping mechanisms to stressful
events such as problem-focused coping and positive reappraisal [17]. However, the same
study found that individuals who were more neurotic experienced less enjoyment during
exercise because they may have overreacted to minor stressors associated with exercise [17].
Individuals who were engaged in their goals, felt competent to achieve their goals, and liked
to examine their progress also enjoyed exercising more [17].
The goal of the study was to investigate if an interplay of environmental, physiological,
and psychological factors could potentially influence exercise enjoyment. The environmental
factors were the independent variables of the study: exercising with people engaging in
conversation, with people listening to headphones, or alone. We predicted that environmental
conditions would influence exercise enjoyment. Participants who were in the presence of and
conversing with others would likely enjoy exercising more compared to participants who
were exercising alone or in the presence of others who were listening to music. The
physiological factor assessed was the actual physical effort exerted by the participants and
this was measured by the average bike rotations per minute (RPM). We predicted that the
actual physical effort would have no consistent relationship with exercise enjoyment. The
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psychological factors were the participant’s perceived exertion during the exercise session
and their self-perception of fitness. We predicted that perceived exertion would have a
negative relationship to exercise enjoyment; however, if they had a better self-perception of
fitness, then they would likely have a positive relationship to exercise enjoyment.

METHODS
Participants
Eighty female undergraduate students at a private, West Coast university participated in
the study (Mean age = 19.0, SD = 1.0). The participants received research credit for an
introductory psychology course. This study met ethical guidelines and requirements approved
by the university’s institutional review board (IRB).

Procedures and Design
The current experiment was advertised as an exercise study among a list of other
psychology studies as part of an undergraduate survey course requirement. Once enrolled,
participants were notified that the study involved a brief exercise session and were advised to
wear comfortable exercise clothing. A research assistant escorted the participant into the
laboratory where they would be exercising on a stationary bike facing a large mirror.
Participants were randomly assigned to one of three experimental conditions: control (C),
in which the participant exercised alone; talking (T), in which the participant exercised with
two confederates who provided “small talk” conversation; and no talking (NT), in which the
participant was told she/he had been randomly selected not to wear headphones while the two
confederates would wear them. In both experimental conditions, the participant and two
confederates were instructed to draw from a hat to receive a seat and headphone assignment.
Unbeknownst to the participant, all slips in the head read “No Headphones, #2.” This placed
the participant on the middle stationary bike out of the three. Upon drawing, the confederates
informed the researcher that they had drawn “Headphones, #1” and “Headphones, #3,”
placing them on the two outside bikes.
Participants then read and signed consent forms and were reminded of their right to
decline participation. They completed the Paces Activity Enjoyment Scale (PACES, 18),
which measures exercise enjoyment, and the Perceived Fitness Scale (PPFS, 19), which
measures beliefs about personal physical fitness. Participants were then told they would be
exercising on a stationary bike at a moderate pace for 20 minutes. Every five minutes,
participants’ bike speeds were recorded. After the exercise session, they immediately
completed the Borg Rating Scale of Perceived Exertion. Participants were then given the
option to sign an email list to be debriefed about the purpose of the study when it was
completed.
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Measures
Perceived Enjoyment: Paces Activity Enjoyment Scale (PACES, 18): The PACES scale
includes18 bipolar items on which individuals rate themselves on a 7 point Likert scale. The
scale measures the amount of enjoyment individuals perceive themselves to have experienced
during an exercise activity. Sample scale items include “I find it energizing/I find it tiring"
and “I enjoy it/I hate it.” The author reports that PACES has excellent internal consistency,
stability and validity.
Perceived Fitness: The Perceived Physical Fitness Scale (PPFS; 19) is composed of 12
questions which ask participants to rate various aspects of their perceived fitness on a scale of
1-4. A question asking participants to rate their fitness on a scale of 1-10 with 1 indicating a
poor fitness level and 10 indicating an excellent fitness level was also included. The PPFS is a
valid and reliable instrument to measure an individual’s perception of his physical fitness.
(PPFS; Abadie, 1988).
Perceived Exertion: The Borg Ratings of Perceived Exertion is based on a 14-point scale
(6 = no exertion, 20 = maximal exertion). This measurement requires a participant to rate his
or her level of exercise exertion after completion of the exercise period. Several studies have
assessed the Borg RPE and found it to be reliable, valid, and easy to administer and complete
[20, 21, 22].
Exercise Exertion: Participants’ exertion was measured by their bike speed (RPM)
assessed every 5 minutes. These four speed ratings were averaged to indicate average exertion
level.

RESULTS
An analysis of variance (ANOVA) of environmental condition (alone, with others, and
with others using headphones), our only treatment variable, on exercise enjoyment was nonsignificant [F(2,77) = 0.76, p > .05]. To test if there was an effect of social presence at all, we
combined both social conditions (with others and with others using headphones)
and compared them to the alone condition. Again, the ANOVA was non-significant
[F(1,78) = 0.08, p > .05].
Condition and the remaining factors of interest were tested using multiple regression
analysis; condition, mean RPM bike speed, perceived exertion, and perceived fitness were
regressed on enjoyment of exercise session in a stepwise linear regression model. The results
of the regression indicated perceived fitness and average speed predicted 27.6% of the
variance in exercise session enjoyment [R2 = 0.28, F(2,65) = 12.41, p <.001]. Perceived
fitness significantly predicted enjoyment (standardized B = 0.34, p < .01) as did mean speed
(standardized B = 0.31, p < .01). Neither condition nor perceived exertion were significant
predictors.
To further investigate the relationships, bivariate correlations were conducted. Mean
speed was not correlated with perceived exertion (r = -0.17, p > .05), therefore one’s pedal
speed did not correlate with higher or lower perceived effort. Perceived fitness was
significantly negatively correlated with perceived exertion (r = -0.40, p < .01); the more fit
one perceived themselves to be, the less difficult the workout was perceived. Finally,
perceived fitness was correlated with mean speed (r = 0.28, p < .05).
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DISCUSSION
Our findings demonstrated that a higher average pedal speed, a proxy of actual effort,
during the workout and a higher level of perceived fitness before the workout were associated
with a higher level of derived enjoyment from the workout. Data further indicated that higher
levels of perceived fitness were correlated with lower levels of perceived exertion, but the
latter, surprisingly, did not predict enjoyment derived from the exercise session. Because
exercise enjoyment is a predictor of exercise program adherence, perceived fitness and actual
effort during an exercise session should be explored.
It is feasible that perceptions of physical fitness exert a positive influence on physical
activity, and thus subsequently influences actual physical fitness [23]. By this conceptual
framework, perceived fitness is a driver of actual physical fitness, rather than a proxy. The
current findings contribute to this explanation, as perceived fitness correlated with enjoyment
derived from the exercise session; therefore, the more fit one perceives oneself to be, the
more they may enjoy their exercise session, and therefore the more likely they will continue
exercising.
An alternative explanation for this could be that perceived fitness is a proxy for actual
fitness, and that the fitter individuals enjoyed the exercise session more because they were
more fit to begin with. The research on the relationship between perceived fitness and actual
fitness is mixed. A meta-analysis of 53 studies found a medium effect size of a relationship
between the two [24]. One interpretation is that people’s assessments of their own fitness are
accurate perceptions of their abilities. However, physical fitness is a broad concept, and each
participant therefore has license to define what constitutes fitness when answering the
research questions. Answering a question about perceived physical fitness does not
necessarily indicate the participant had his/her VO2 max, an objective measure of aerobic
capacity, in mind, nor that he / she knew the objective value in the first place. A more likely
interpretation is that while perceived fitness and actual fitness are related, they are not
measuring the same construct. For example, one study found that perceived fitness was
associated with more positive personality and mood variables than actual estimated aerobic
fitness levels (VO2 max), indicating these measures are indeed separable [25]. Future
research should include both perceived and actual fitness measures to further investigate the
influence of these variables on exercise enjoyment.
Our first hypothesis, that exercise condition would influence subsequent enjoyment, was
not supported. Given that past studies have found exercise partners and group exercise to be
correlated with enjoyment [9, 10], we were surprised our results did not predict this. One
possibility is that because the “others” were confederates, not the participant’s friends or
chosen partners, there was no effect on how the participant felt about the session. Future
studies should test this in more ecologically valid settings, such as a gym with less predictable
neighboring exercisers.
There are several limitations to our research that make generalizing our results to a border
population difficult. First, the study had a small sample size of only 80 participants so it is
difficult to generalize our results. Our participant pool was also homogenous as it only had
healthy college students. Our experiment was also conducted in a laboratory setting which
may be different from a traditional fitness club or a commercial gym. Accounting these
limitations in further research will enhance the findings of this study.
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Table 1. Correlation Matrix for Study Variables

1. Environmental Condition
2. Perceived Exertion (Borg)
3. Percieved Fitness (PPFS)
4. Enjoy
5. RPM Mean

Environmental
Condition

Perceived
Exertion (Borg)

Percieved
Fitness (PPFS)

-.004
-.133
.035
.260

-.261*
-.267*
-.169

.059
.071

Enjoy

.396**

*p < .05, ** p < .01.
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